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Results
Figure 4: Survival of F.
tularensis in river water at
various temperatures. This
graph shows the average
colony forming units (CFU) per
milliliter of the total colonies
(the solid lines) as well as the
objectively “big” colonies (the
dotted lines). Big colonies were
defined by larger than a pinpoint colony. The bigger
CFU/ml were slightly less than
the total CFU/ml for all
temperatures at all time
points. The longest surviving
viable cells were found at 4 °C

Figure 2: Hare are a common
vector for tularemia.5

Figure 1: F. tularensis in
macrophage.2

Introduction
Francisella tularensis is a Gram-negative
bacterium that is the causative agent of
tularemia.3 This bacteria can be found in
aquatic reservoirs, and common hosts
involved with this relationship are hares and
mosquitoes.4 The genes involved with longterm survival of F. tularensis in an aquatic
environment are not known. This project aims
to determine the laboratory conditions that
allow the bacterium to continue to survive
over a long time period in order to
investigate the genetics in the future.
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• Importance: F. tularensis can be transmitted when surviving in
freshwater conditions to humans.
• Cells remained viable for 35 days at 4 °C.
• Day 7, there was significant death of cells at 16°C and 25°C , while
the 4 °C cells continued to survive.
• After day 14, no cells at 16°C and 25°C were viable.
• Variety of colony sizes were found on plates. Some were big sized,
while others were pin-point. This could be due to some cells
responding to the stressors of these conditions.
• A large amount of tularemia cases can be found in central and
northern Norway.4 There, river water is around 7.7 °C – 20.3 °C from
the months of August and September, and F. tularensis can be
found in these aquatic reservoirs.1 The water is warmest during
these two months, and the remainder of the year the temperature
is under 7.7 °C. This evidence aligns well with the finding that the
condition of 4°C provided the longest viable cells.

Future Steps

• Replicating this experiment
• Use of flow cytometry to enumerate cells
• Genetic screening with Tn-seq

• Investigating the gene(s)
responsible for this effect of the
bacteria's ability to survive at
4°C.
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